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Congratulations to
Bob Cess for his Best
in Show win at the
25th Annual Vanderbilt
Invitational Concours.
The event took place
Sunday, August 21st,
2005. Bob won Best
in Show for his

beautifully restored
1962 Giulietta Spider.
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Votivation

“The effort to more guantitatively characterize
cloud errors in models has been hampered by the
considerable amount of uncertainties of available
cloud data. ...... cloud radiative forcing (CRF) is a
more objective measure. However,

Zhang, M.H. et al., 2005, JGR




To calculate cloud amount of

different types and their associated
CRFs.




ISCCP Cloud Classification

ISCCP CLOUD CLASSIFICATION

CIRROS DEEP CONVECTION

MIDDLE

0]
=
Ll
14
=
2]
(2]
L
14
o
o
(©)
-
Q
=2
o
-
&)

3.6 9.4 23
CLOUD OPTICAL DEPTH




Data and Method

Data: CERES SSF
SSF_TRMM_Edition2B

Lg——— CERES footprint

Imager pixel

4 types of footprints:

top view

side view » Upper layer cloud only

T g

Pyl - Upper layer and lower

— layer
P  Lower layer cloud only

» clear
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Figlre 4-10. CERES Clear/laver/overlap illustration




Cloud fraction

Total pixels for cloud
~ type {k,I} in a 1x1 grid
for a month

Total pixels within

" 1 x 1 grid for a month

f,,. cloud fraction for cloud type {k,|}
k=1,...,6
I=1,...,7




SWCRF,, =§.-S,, = fk,l(Sc -S4)

S,, denotes the TOA all-sky reflected SW and S, that for clear skies




LWCRF, =

c Ekl fkl(F Fkl)

F,,and F_, respectively, denoting the all-sky and clear-sky TOA emitted
LW




TWP and ES i

TWP: 120E-170E, 5S—-10N
EST: 160W-80W, 7.5S-7.5N

Period: 01/98-08/98
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Cloud Fraction (%)

CRF (W/m?)

CRF (W/m?)

Cloud fraction and CRF

TWP Cloud Fraction
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2D |ISCCP-like Cloud Structure

TWP cloud fraction EST cloud fraction
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TWP LWCRF EST LWCRF

TWP LWCREF (01/98-04/98) EST LWCREF (01/98-04/98)

3 7\ A~

pressure

Pressure

P7
1234561234561 234561234586
Jan Feb Mar April
optical depth

P
1234561234561 2345612345°6
Jan Feb Mar April

Optical depth

TWP LWCRF (05/98-08/98) EST LWCREF (05/98-08/98)
Comar

1234561234561 23456123456 1234561234561 2345612345°6
May June July Aug

pressure
Pressure

May June July Aug

optical depth optical depth

001 m1-2023034m4-505-6 m6-7 07-8 m8-9 001 m1-2023 034845056 m6-7 07-8 m8-9




TWP NETCRF
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TWP NETCRF
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CRF cancellation for high clouds

TWP NETCRF (05/98)
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Summary.

« 2D cloud structure change and their radiative effects
over tropical equtorial region during 1998 El Nino are
revealed by quantification of ISCCP like sub-cloud
type amount and their associated CRFs.

The quantification helps to better understand
radiative effects of different cloud types and CRF
cancellations among themselves.




Thank you!







TWP region (July)

Diurnal Sampling for a 1x1 grid
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from measurements and from

radiative forcing at the TOA
S
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TWP Cloud Fraction EST Cloud fraction
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ISCCP like cloud fraction

TWP cloud fraction (01/98)
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TWP correlation coefficients
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